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Yi-xiang Wang
Department of Imaging & Interventional Radiology, The Chinese University
of Hong Kong, Hong Kong
Intervertebral disc degeneration is an almost universal musculoskeletal
condition the frequency of which increases with age. The factors that initiate
and influence progression of disc degeneration are increasingly amiable to
imaging-based research. Histological studies have shown how young and
middle-aged male subjects develop earlier and more severe disc lumbar disc
degeneration than aged-matched female subjects, most likely the result of
increased mechanical stress. However, recent radiographic and MR-based
research has begun to show that this trend is reversed in later years with
elderly female subjects prone to more severe disc degeneration than males.
This propensity for elderly females to develop more severe disc degeneration
seems to be ameliorated by estrogen supplements. Estrogen receptors have
been found in discal tissue with estrogen capable of enhancing the prolifer-
ation of disc annular cells in culture. In addition, MR perfusion studies have
shown that as vertebral bone mineral density decreases in elderly subjects,
vertebral body bone marrow perfusion indices decrease accordingly. Similar
MR-based studies have shown how severe intervertebral disc degeneration is
associated with reduced vertebral marrow perfusion in the adjacent verte-
brae. The disc, as an avascular structure, is largely dependent on diffusion
from the vertebral marrow for its nutritional supply. Relative marrow hypo-
perfusion may also be a source of impaired disc nutrition. We believe it is
feasible, therefore, that climacteric estrogen deficiency possibly contributes
to accelerated disc degeneration due to reduced stimulation of disc cells as
well as possibly related to decreased vertebral blood perfusion limiting disc
nutrition. In vivo imaging techniques will be able to help further explore the
effect of menopause on lumbar disc degeneration.
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Dr Yi-Xiang Wang studied medicine and trained in diagnostic and interven-
tional radiology in Shanghai, China, and also completed a research doctorate
of medical sciences (PhD). He did post-doctoral fellowships in Sheffield
Medical School, UK and Erasmus Medical Center Rotterdam, NL. He practiced
diagnostic radiology as a clinical lecturer and later associate principle
physician in Ruijin Hospital of Shanghai Jiao Tong University. He was with
AstraZeneca Pharmaceuticals R & D (UK) as a senior scientist and associate
group leader from 2000 to 2006. He joined the Department of Imaging and
Interventional Radiology of the Chinese University of Hong Kong in late 2006,
where he is currently an associate professor, the division head for graduate
fairs, and the coordinator of the research unit. He is also an associate
Professor (by courtesy) at the School of Biomedical Sciences of the Chinese
University of Hong Kong, and an associate faculty member of the biomedical
engineering program at the Chinese University of Hong Kong. His research in-
terests include magnetic resonance imaging techniques, magnetic bio-
nanomaterials, bone joint spine diseases, and medical imaging in
epidemiology. He is a guest professor of a number of Chinese Institutions.
He made important discoveries in MR T1rho technique, the relationship be-
tween estrogen depletion and intervertebral degeneration, as well as epide-
miology in osteoporosis and cerebral artery aneurysm in Chinese population.
Dr Yi-Xiang Wang has published over 160 scientific papers in international
journals and numerous conference proceedings. He is a regular reviewer ofmany international journals, and the founder and Editor-in-Chief of journal
Quantitative Imaging in Medicine and Surgery.
BONE DENSITOMETRY IN CHILDREN
Judith Adams
Royal Infirmary & Manchester Academic Health Science Centre, Central
Manchester University Hospitals NHS Foundation Trust & University of
Manchester UK, UK
“Osteoporosis is a disease of childhood”, so study of the skeleton during
growth & development provides insights into how peak bone mass (PBM)
might be optimized, so preventing osteoporosis in later life. Techniques are
available (DXA, QCT) which permit study of bone growth & development in
normal infants (1) & children & those with diseases that affect bone (2) &
with fractures (3).
Dual energy X-ray absorptiometry (DXA): most widely available & utilized
technique. Advantages: low radiation dose, rapid scanning (30 sec) & good
precision, with experienced/well trained technical staff. Limitations: mea-
surement of integral (cortical + trabecular) bone & ‘areal’ bone mineral den-
sity (aBMD: g/cm2) so size dependent, a particular problem in children.
Scans routinely performed are lumbar spine (LS; L1-4) & whole body less
head (WBLH). Proximal femur scan is not recommended, but we perform
this after age 10 when the bone has attained its shape in adults. Several
methods have been proposed for DXA size correction, & those recently advo-
cated in an ISCD Position Statement (http://www.iscd.org/) are bone min-
eral apparent density (BMAD) in LS & femoral neck (FN) & height adjusted
Z scores (4). We additional use Mølgaard et al (5) method from WB BMC to
determine: height appropriate for age (short bones), bone size (bone area)
appropriate for height (narrow bones) & BMC appropriate for bone area (un-
der mineralized bones). When disability prevents ideal positioning a lateral
femur scan is an alternative. Must use appropriate reference databases &
consistent scan model/software for analysis in longitudinal studies. Verte-
bral fracture assessment (VFA) has advantages over spinal radiographs (low
dose, whole spine on single image, no parallax effect of divergent X-ray
beam) & will increasingly be applied in children (Fig. 1).
Quantitative computed tomography (QCT): advantage of providing a true
volumetric BMD (mg/cm3) so is not size dependent, separate measures of
cortical & trabecular bone & can be applied to central & peripheral skeletal
sites using eitherwhole body general purpose or dedicated peripheral CTscan-
ners, the latter being most commonly applied. High resolution (in plane reso-
lution 130e150 mm) pQCT scanners enable study of trabecular & cortical bone
structure but the long scan time (3min)makemovement artefact a limitation.
Although these are principally research techniques, a recent ISCD Position
Statement reviews the literature & makes recommendations of their applica-
tion to bone health assessment (6). In children with disability e.g. cerebral
palsy that cannot be positioned ideally on DXA tables or dedicated pQCTscan-
ners there are advantages using general purpose CT scanners.
Brief CV
Research Area(s):
Metabolic & endocrine bone diseases, osteoporosis, bone densitometry,
vertebral fracture diagnosis, & children’s bone health.
Technical Expertise: All aspects of bone densitometry (DXA, QCT)
Email: judith.adams@manchester.ac.uk
A consultant musculoskeletal radiologist based at Royal Infirmary & University
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European Society of Skeletal Radiologists (ESSR). She was awarded the
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Clinician of the Year of the International Society for Clinical Densitometry
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author of 234 peer reviewed publications, 27 invited reviews and34 chapters&
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Cootes, £660K over 3 years from the UK National Innovation Challenge Fund
(NICF) to automate identification of vertebral fractures in radiology PACS.
ABNORMAL BONE QUALITY AND MICRO ARCHITECTURE IN AIS
Jack Cheng
Department of Orthopaedics & Traumatology, The Chinese University of
Hong Kong, Hong Kong
Adolescent Idiopathic Scoliosis (AIS) is a complex three-dimensional (3D)
spinal deformity of unknown etiology. It mostly occurs in girls between 10
and 16 years old with a prevalence of 2 to 3% worldwide. AIS could be a
disabling condition associated with significant morbidities. It is important to
elucidate the pathophysiology and etiology of AIS so that effective prophy-
lactic and therapeutic measures could be devised.
The etiology of AIS is believed to be multi-factorial and around one-third of
AIS girls demonstrated low bone mass. Dual-energy X-ray Absorptiometry
(DXA) has been used in previous studies showing the association between AIS
and osteopenia the degree of which was correlated with curve severity. Low
bone mass has been reported to be present as a systemic phenomenon at the
hip, spine and other peripheral sites including the distal tibia, radius and os
calcis in a significant percentage of AIS patients. Furthermore, osteopenia
could persist longitudinally into adulthood in AIS.
Although DXA has generated important information on the profile that
characterized AIS, it has the limitation of being a projectional integrated
areal-BMD (aBMD) and thus cannot differentiate between cortical and
trabecular bone. Our group has further reported lower volumetric BMD with
peripheral quantitative computed tomography (pQCT) study and noted
reduced bone volume fraction and trabecular bone thickness with low
osteocyte and osteoblast density in a pilot histomorphometric study in AIS.
Quantitative Ultrasound (QUS) study also demonstrated significantly lower
Broadband Ultrasound Attenuation (BUA) and Stiffness Index (SI) at the non-
dominant os calcis in AIS girls, suggesting the possibility of altered bonemicro-
architecture in AIS. Recently, our group has also shown that SI is a significant
and independent prognostic factor for curve progression in AIS after adjusting
for age, puberty and curve severity. It is logical to hypothesize that low BMD,
abnormal cortical and trabecular bone geometry and micro-architecture
could play an important role in the etiopathogeneis of AIS.
In contrast to QUS which can only provide indirect assessment of bone
mineral densities and bone quality, the high-resolution peripheral quantita-
tive computed tomography (HR-pQCT) can offer non-invasive measurement
of bone structural and mechanical indices including bone geometry,
volumetric BMD (vBMD) and bone micro-architecture at the trabecular and
cortical compartment separately, without being confounded by bone size.
This presentation will give an overview and summary of the evolution of our
serial studies on the bone density, bone micro-architectural parameters as
well as cortical and trabecular bone quality and bone strength indices in AIS
patients versus normal matched controls.
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INFLUENCE OF ANTHROPOMETRIC PARAMETERS ON ASSESSMENT OF
PEDIATRIC BONE MINERAL DENSITY AND BONE MINERAL CONTENT
David F. Short, Thomas N. Hangartner, Vicente Gilsanz, Heidi J. Kalkwarf,
Joan M. Lappe, Sharon Oberfield, John A. Shepherd, Babette S. Zemel,
Karen Winer
Wright State University, Dayton, OH, USA
The goal of this study was to assess the implication of including relevant
anthropometric variables in the creation of reference curves for areal bone
mineral density (aBMD) and bone mineral content (BMC) in pediatrics.
Analysis of the dual-energy X-ray absorptiometry (DXA) data collected as
part of the Bone Mineral Density in Childhood Study1, including 2012 boys
and girls, 5e22 y old, with a total of 10,525 visits, resulting in aBMD and BMC
observations at the lumbar spine, hip (neck and total), forearm and whole
body (total body and total body less head). Multivariate statistics were used
to rank order the influence of the independent variables age, gender, race
(black/noneblack), height, weight, percent body fat (%fat) and sexual
maturity. Two different models were created for each aBMD and BMC
parameter, the practical model containing age, gender, race, height and
weight as well as the full model, adding %fat. We compared the number of
subjects that fell below 2 standard deviations in our models with those
below the same limit of the currently standard LMS model2, which is based
on age, sex and race, and of the height adjusted Z-scores3.
Between 50% and 82% of subjects identified as below normal (<2 SD) based
on the LMS model were not classified as being below normal in our practical
model. Using the full model, misclassification increased for all aBMD and
BMC parameters, ranging from 49% to 92%. Height-adjusted Z-scores reduced
the misclassifications to 33e60% in comparison to the practical model and to
41e73% in comparison to the full model. For both the practical and the full
model, misclassifications in comparison to the LMS model were worse for
BMC than for BMD at all sites with the exception of the femoral neck.
Considering that BMC is more heavily influenced by bone size than BMD,
inclusion of body height and weight in the model reclassifies small, under-
weight subjects away from the lower tail of the distribution, which is not
done by the LMS model, as this model takes care of body size only through
the surrogate of age.
The traditional comparison of pediatric BMD and BMC data against age-, sex-
and race-matched controls can be refined if anthropometric parameters are
taken into account.
(Sponsored by the National Institute for Child Health and Human
Development)
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PATIENT TRANSLATIONAL MOTION CORRECTION FOR REDUCTION OF
ARTIFACTS IN A FAN-BEAM CT SCANNER
Thomas N. Hangartner, Zachary G. L. Wise
BioMedical Imaging Laboratory, Wright State University, Dayton, OH, USA
